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(57) Abstract 

A communication device which sets, depending on a transmission line, a data transmission period suitable for data transmission within 
one period and a quasi data transmission period other than the data transmission period, wherein bits are allocated for transmitting data so 
that data of one period can be transmitted within the data transmission period of one period and data are uniform within the data transmission 
period of one period. 
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5 Rwr^f? 
10 W^k&ffi 

Tft.rftf'fcr? h/#cDi^3£fM ifZJiMfS&ff-o ADS L (Asymmetric Digital 
Subscriber Line) iHf^t^ HDSL (High-bit-rate Digital Subscriber 
Line) jUSfirSk SDSLi|<DxDS LjM^#aB£ftTV£ 0 cncS 
15 ^bntl^xDS La-ft^SKi. DMT (Discrete Mult iTone) ^gMlttb 
m-£tl-C^% 0 ZOttiZ. ANS 1 OT1.413^tC*>t^T*qS'ffc$nTl>S« 
C CD 7 s ^ * -HatfirffsWi. x D S L fiS«^T^© I 

SS-T -5 x D S L feoli^€-^r LfcxDSL iHt^ I S D Nfci£S§^©<fe 

*S£l 91^1*, *f*£E (CO: Central Office) 1 #"2>© I SDNfeitSfc 2 i % 
xDS Lfcat&T&SADS LfcitSS 3 £;W£*©ll£a»'rKfeS>ftTl*3«l 
©mfiT\ I SDN£2!§&2a<ADSL*Sa!*&3 i:4^.5T^y -< XOflS-?*^ 

ad s Lfiffi- y^Ti*m<bm&mQ>mm&mx$>z ad s ls^mss 

g (ATU-R ; ADSL Transceiver Unit. Remote terminal end) 4frZ>& 
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fcfc-^K I SDNfeit^X-f-AfiJCD^M^tt ( I SDN LT) 7^ADSLis 
it!® 3 Litff LT < -f X£ F E X T (Far-End cross Talk)y-rXt 

"TO. I SDNeaiS'XxAfflGDjB^a C I SDN NT 1 ) 6A<ADSLfe 
3 £ril LaiflT LT < X£NEXT(Near-End cross Talk) y^TX 

ir^o cn^y-YXIt #{C % ^-em^gS^d^ 0ADSLi£i3lS&3 t 
RSf I SDNfei£&§2 b<D&'&lz &*) ADS Lfci£S§ 3 £*rLA 

DSLiSJfcMSse (atu-r) -4freai$n*o 

^*>\ ADS LIf ->^f AfJO^l^It©^ AD S Lilgf (ATU- 
C ; ADSL Transceiver Unit, Central office end) 5 *b M.tzi§h& izit^ A 
DSLS^i^t (ATU-R) 4^&Sfc«#fcx££:ttt). ISDNfsit^X 
fAlcDil^f (ISDN LT) 7 frUkfS LT < -f X^NE XT; 

-rXtftO. I SDNfeI->XfAi©S^l ( 1 SDN NT 1 ) B&Hkm 

lt< *=F2*>/ ^x^fext; JXbte&o 

CCT\ /ctx.ti\ I SDNiUf^xAT!*. ±£> TO 

2£fci£T-$>9. KR?(w^t>n<5fc26. ADSLra^i (ATU-R) 4 
t>&tcm&. i^ADSL^mi (ATU-R) 4 KiS^ 1 S DN£I^ 
fAffi©^^fi (ISDN NT1) 6^ U;NEXT;-f X^Efi 

ZOtzOb, ADSL$g5MSJ£Sfi (ATU-R) 4 lzWttf<otl2>AD S L^&r^ 
(E^i±^) CDhU-— >?*#JHBIC, COj^B©^:#t>NEXT>'-f Xfi!c^(Z># 

ab*fcfv hv 7 »\ fro. fc&#1££&#T££J;-5{^ tzk*.l£. NfW 
^©^J^te^g^ff?^^ K^-f W^-flf- (TEQ ; Time domain 
EQuali zer) „ & J: tfjgift&^#®3l&^fc4&3£fT o7U^r>->- K^-f W 

(FEQ frequency domain EQualizer) ©^ifc^iR^-trT&^L 
> TEQfeck^FEQ-etl^nco^T. NEXT./ -< XfflC^ftf-^^ 1 
■b -y h "foigtf & J: 9 LT I 
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UTl #~fifc£tf®^ £©N E X T y Xfc «£ tfF E X T 7 -f 
5^-fifci£g§ir|$!£ L/cfftOf£aiiSC^^ fttaITOjfcft!g»£iM.£ - 

CCDfcfe, B*®ADSL^(4s T CM- I S DN=fW -f XOF E XT 

eh, nextkpbKoelt, t*^ hv-,r£W9£*a:£5££8i5fsi,T^* ( 

" G. lite: Proposal for draft of Annex of G. lite " , ITU-T. SG-15. Waikiki, 
Hawaii 29 June-3 July 1998, Temporary Document WH-047) o 



m2 0ii:fcV>T, 1 1 KTCM- I S DNIH^ AD S Lit ^SUB^t 
(CO : Central Office) „ 1 2iiTCM- I S DNiff€-fif5 tc#><D 
TCM-ISDN^SS> 1 3liADSLii<I£*T9fca&©ADSL£ai»k 1 
4fiADSLfci£8£l 3WbffecDADSLS»5fcfl!IM (H^W) irADSL 
iHt^rfr ^M^r^^CDADSL^M^S (ATU-R ; ADSL Transce 
iver Unit. Remote terminal end) „ 1 5 it^P^m 1 1 FTCAD S LM^W^MM 
"? & A D S L ©M^u£ (ATU-C ; ADSL Transceiver Unit, Central offi 
ce end) . 1 6 liTCM- I SDNfsi£{® 1 2*^bffli©TCM- I SDN4H* 
flSSIS tTCM- I SDNii^^^ii^-rA^OTCM- I S 

DNS^Sf (TCM-ISDN NT 1 K 1 7liTOt 1^"CTCM- 
I S D Niifff Zfflm? 3 T C M - I SDNiiSI (T CM- I SDN LT) 
. 1 8liTCM-ISDNiffl^t (TCM-ISDN LT) 1 7 tADSL 

mm^m catu-o i 5 tom-v^n^ncommomm^t^mm^yh^ 

-©Pl&rO hD-7 1 8(2. TCM- I SDN^ffiiJ^S ( 
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T CM- I SDN LT) 1 7. *>L< l±AD S LSfflESE CATU-C) 15 
tt*>\ -hSELfc.fc-S.*^ ADSLS^I (ATU-R) 1 4 

1 (TCM- ISDN LT) 1 7frM&1&&m^£ SBWgLfcTCM- I SD 
N'iSa&Kl 2*?,fcCKADSLe&l&l 3 ^LSHtLT < 3 -fX£ "FE 

xTy^fX" t ^ s^ziafsit ^tcm-isd n^m^s 

(TCM— I SDN . NT 1 ) 1 6 & LfcTCM- I SD 

Nfcit&l 2&J;tfADSLfci£& 1 3 ^LitftLT < £T8M -f "NE 

cncStU A D S L JIHMSfi (ATU-C) 1 SfrZM.tzlgr&lZfc ADS 
LifiJfcWSit (ATU-R) 1 4frt>M.tzm<kt&tts:t), i£¥ — £M§lft t 
t£Z I SDNfeit->Xr-^©^#J^a ( I SDN LT) 1 7 ^itfi LT < £T 
g£y -fX^NEXTy -f X <t D •> fijiltSSSfcttS I SDNfeit^;*^ 

(ISDN NT 1 ) 1 6 JESUS' LT< Z=F&J ^TX^FEXT; 

3^2 lili, 5 s * S^l^^gfiKfctfSADSLJSfflflgfi (ATU-C ; A 
DSL Transceiver Unit. Central ottice end) 1 5 O&^e-rA^eDSHtSBfc 

2 20(i. 5=-f v'^;bilffl-^S(l*Jlj5ADSL^ffi!lSE (ATU-R) 1 4 

3*2 1 0i:fe^T, 4 1 >y ?X/i/y?^> hn — MMux/Sync 

Control), 4 2. 4 3 ? >J y ? 'J f-x v ?(crc) , 4 4s 4 

5 \±7s ? 5 -7*9- Kx5 - ^ U ? 3 XScram and FEC) , 4 6 (i-f 
>^-'J-7\ 4 7, 4 8 lib- h =»>/<-^(Rate-Convertor)s 4 9 it b 
-yj >r(Tone ordering) , 5 0 (i=> >Xt- U-S/ a y^yi-? • >X 
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5 

U (Constellation encoder and gain scalling) . 5 1 ti j£*£ifc ? — 'j 
xg£!fea$(IDFTX 5 2 (iATV^ Iwk/f'J 7M ? 7y (Input Parallel/Seri 
al Buffer) , 5 3«7tnr7a-t?7-»7' D/A 3 (Analog Proc 

essing and DAC) T$><5> 0 

f?2 2IM(r&^T, 1 4 Hi7tD^n-lryi/>/.A/D3><-^ (An 
alog Processing And ADC) > 1 4 2 U 4 >-f =J If (TEC) > 1 
4 3 (2 A^J 'J T <7^W^y7r, 14 4 (2*1 tfe 7 - 'J x^&g]3 (DFT) 
. 1 4 5 (2JH$tifc HV-fW^-flf (FEQ) , 1 4 6li3>Xfb-^s>x 
>a — y • y-f 'J (Constellation encoder and gain scalling) 

. 1 4 7 (2 h>^--^U >?* (Tone ordering) . 14 8. 14 9(2lx-h3> 
;<-;?(Rate-convertor) . 1 5 0 (2-r-f U -7* (Deinterleave) > 1 5 
K 15 2 (2-r*:? 7 • 7 ^"7— Kx7-3U?*> a > (Descram and FE 

C) . 1 5 3. 1 5 4(2+r-f? U y 2 V fxy^(crc) > 15 5(2 

•7;l/f7U7?X/->>?3>bn-;i/ (Mux/Sync Control) T&<5 0 

IfFCol^Plt^o ADSLgfU^fE (ATU-C) 15 

/i/ytzi > h n - ;KMux/Sync Control) 4 i K J: 9 ^fiffc U "fr-f ? U v ? U 

:7*;u -7**7- Ki7-3l'?i/3>4 4. 4 5tFECffl3- K©ft1in& <fct>* 
X^7>7*MU ^(CckoTJi-O^-'J-^M 6£tW* 0 U 
-h3>y<-^- 4 7, 4 8T'l/-hn>^'-h^IU h y^-^'J > 4 9 

^5 0CJ:O3>XfU-^3 >f-^^fi6U i£*flfc7-UxS»«|5 5 It: 

— ADSLramt (ATU-R) l 4 ©g^©»f££&9i-rs ^ 
^2 2li:fc^T7tnr7*at7 >>7" ■ A/D3^<-^ l 4 l 
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. *ttS[7 - U ( D F T) 14 4 -eisift 7 - u x^&s M&ttfc K / -r 

w a^-tf (feq) 14 5K£r>mfamm&6mmmmmf)mt>tiz> 0 

b- h 3 1 4 8, 1 4 h 3 h®IU fx? 

^>T7*;U • 7±V- h'X7-3t/^3 > 1 5 1 "CFEC^fXi'7^*Sl 
U *£K£-3Tli, f'fV^-'J-^l 5 O^tWCt^?^ >70U • 7 *7 
-Ki7-3l/?-> 3 >l 5 2T?FEC J f > 7 i X?5y7VUBSt. ^©^> 
? 'J y ? U ^y>->-ffi?i ? 1 5 3. 1 5 4£fr#oT, v^f7U?r^^ 
/•/^?3>hn-;l/ (Mux/Sync Control) 1 5 5 0 -r-^^-S^-T-So 

-fcORk (CO) 11 Tt4 N IU$5=i> hn-7 1 8*<TCM- I SDN 

SflfflSIS (TCM- I SDN LT) 1 7t> ADSLiiit (ATU-C) 
1 5 b<DB&®?'< ^ y?(DmM$:tiT\<^®X\ A D S L iS^MSfi (AT 
U-R) 1 4rt<. NEXT;-fXt, F E X T ; ^ >f ; > raSiT 

-r^tDt>> ADSL«»i (ATU-R) 1 4 fi. TCM— I SDNifi-ff" 

tADSLmfwb®mmz&i9, ^fe^-r s >?w^ti^tcm- i sd 

b^rnt Z ^f-r- * <f>gM^r N ext;^ X^fg£-f 6 © t«isr-r * — 

1^(^*6* ^ >m*^tl^TCM- I SDNfro3li&l 2±*-r- 
*#ToT^5m®$lffl©l»ttADSL^& 1 3 ^L-^f^Sft-r-^^ 
!:FEXT7'f X^SS^f S C t«T§ Z> 0 
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B^CDADSL^xCreii, %2 3iCfrJ::i:F EXTEIS, NEXTKR8 

H2 4 ^— U- r- (JKTOffHt0>J"T« 6 4kbps) T'A-j 

■To S -T^— © u - h "CSS ^tlT < 3 f 1 - ^ 14 ^ y tfJlM®X-Wl7£ £ -> h #t&W 
BlOh"7 M:W-5o /:fcU ISDN»2. 5msC^bt, tik^is 

-€rCT\ 12 5H(C^-r^9(C3 4 (= 3 4 5 J/>sfOk 8 5ms) £— 

■e-> > ^ou^a $ t & <t c 5©^^ t" y h v v 7 a u -enfiwoasa-* t? ? 

oa*. ss> i ssiii^aifli©^) e -en-en© dmt-> 

^jJOl^t*? hvy^AfrJR-r-S^k*? v^BtrMf J£TF©5£i::«k 
oT^36t>n^o tt*>\ ^©^{wfe^TDMT^y^VU^^Ndmtir-r^o 

• ATU-C^bATU-R^©feiiO^ 
S = 272 x Ndmt mod 2760 

if {(S + 271 < a) or (S > a + b)} then [t"y h7y^A^>^] 
if {(S + 271 >= a) and (S <= a + b) } then [tfv hv y yB^>t>^] 
a = 1243. b = 1461 

• ATU-R^bATU-C^OlES©^ 
S = 272 x Ndmt mod 2760 

if { (S > a) and (S + 271 < a + b)} then [t"-y hv-y^A'»^] 
if { (S <= a) or CS + 271 >= a + b) } then [k"-y h7.;7B-»^t/] 
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C CT; a = 1315, b = 1293 

• 1 DMT^>^Ot'7 h» (U- h Mfij) 

= (fei^b-h) x (g^lffl) / (£->>*',« (ISSClnverse Synch 

Symbol) > SSCSynch Symbol)i&<) ) 
=64kbpsx85ms/340 

= 1 6 h* y h 

= (f5itb-h) x (©a|B$IH) / (t"y hv y yA©i/>^OHS (ESS 

(Inverse Synch Symbol) , SSCSide A Synch Symbol) &<) ) 
=64kbpsx85ms/l 26 
= 4 3. 17 5 

■ 1 DMTisytfJUOZy b-tfc C -U- h =» h Tiff) 
= -10 x (jS&lSlHI) / C^^tfOuifc (ISSClnverse Synch 

Symbol) „ SSCSynch SymboDfifc <) ) 
= 6 4kbpsx8 5ms/3 4 0 
= 1 Rfciy h 

• 4-0©ff-JM&rC{±b:y h?y^B©t - 7 h$C=3 t*y h t^tSo 

= ( 05211/- 10 x (©ai^FKI) - (h"?>h797B©l -> > If 
y hft) x (tf-y h7 7 7'BCD->>^;l/|[ (ISSClnverse Synch Symbol) 
> SSCSide A Synch Symbol) BSK ) ) ) / (tf-y h?^^©-^^ 
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$ (ISSOnverse Synch Symbol) „ SSCSide A Synch Symbol) KK ) ) 
= (64kbpsx85ms-3x2 1 4) / 1 26 
= 3 8. 0 7 9 t"7h 

gW^^^cti:^:^ i/>^i/h*«; hvy^tli, £-'W'<-7 

* ^ ttife C t ^ < *J 0 ^ T S i: ^ f c L T l ^ a6. { i J: ^, T 1 4 * * ® JB© 
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Ltcmmxh z f - z&mmm t ^mmmm&,^<Dmmx^>^mv r - ? 

CD^^OfjE^ 2 ©f - ^ ^itftT'i: * «fc -5 IC t" -y MRl 9 £ST£m >a3Hrr £ 
SITOiat^K^t-'SirtfeC. £ 1 fc<£tfSFl2©f-^£^Xt<Til<frr£it 

^Mfc^TOis^f-*;^ 1 ©f-* 
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1 1 



^Clo'l^t 1 M38#©:£f-^£lf£^3%©"C£>&o 

TOttcfcciT. i )§^©fjis-7=-^Ki™ra{' i mm^omz^ i ®f-^ 
ojg jra^-cDirgESi 2 ©f- 9 &mmx% s^^cfymo %xzm n 

W9^fT£tlfcfjl£fl 1 ©f-^dS^T 1 /M#©^ 1 ©^f-^^W^U 

^ fjis^ufcf-^©^ ^Hff^osia^ofrEf -?m.mmsnzmo£-cp>ti 
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1 2 

D^T^m^ft^n^-^^fiu c©sft l/-^-^©-?^ n» 

/cltrfB^ 2 Of 5 - ? iZ&rS\, ^TEfr£©J§l8#©il 2 ©£7*- £ £S£"f & & ©T 

mmmmt^mm-r^mmyjmz^^x. 1 ^^©ifrie-r-^it^rB^c 1 m 

Tf- * rfr^— £: & 3 J: 9 C t" v Yn>0 mx&ftl ^frf £ *> ©T& 3 0 

Ofltjifi^- ^ Susans *> tmie^-r - * gummi * n -en© jm ( - *> i t=- 
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£snre§<5 •fc-sic, * n "^> i m&fr®MZ7-?%m%}ffliz&<,^Ttm& i © 

&©-e&£ 0 

1 H^^Ofjlfi^ 1 ©7 = -3 7 £r2Hi"C£<5<k-?{^ 7^0. 1 J583#©firE7*- * 
JK^©^-^^"^*^^ fro* l M^©laI£x-^mftOT(r*j^ 

zo^mbtzT- i mm ft®mzT-?mmmm izmo^t inter - 
© fi E T^-^^it^rafc^ to ss2¥i t= - * it ft S3 wi -e n n © »! ibi ( c *? ^ t 7 s - 
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1 4 

m LtzT-? ©9^1 mmfromz'r- ^mmmm^ £ ^iue*^- * aurora 
b^anffl-c* * f 1 - * aurora t z <DT-?mmw$M\-(Dmmx& zm?- * 

&mmx^6£o c:, i ^si^cDitrfB^-^^ffi-^cfc^Tiuie^ 1 © 
^-^it^rac&tf ^fiiesi 1 ©^-^M^r^n^o^^t^ 

, fjffi^tt ifcf- * © -5 ^^©^^©fijie^- ^auroractai d £>n 
/cifriE^ 2 ©x- 9 iz^^i ^TSf^©^^©^ 2 ©^-r- * ^-w^-r & & ©"? 

Ltztmxtb aurora tc©f- ^as<tiraia wcjfflfarfe * 

li^d^T, 1 ^^©fiiE^-^it^^^cfca'fjia^-^^OTc 
1 ^^^©Btiia^ 1 <DT-?$:&iHX£z<ko^ *^ 1 ^^©urifiT 1 -^ 
aurora*? &vm^T-?&m&!B*ti*'no&wzte\,^xme3s 1 ©7=-* 
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1 5 



2 n (4, *f&g§© *> y t* ^ h v y ^-cosifiriisi^iHi^-rK^BiT* o . 

H 3 0(4, #369!© > ^ h'yhv y ^°T©S:ff aUWffl^-r f£ H J?0T£> 0 

m 6 0 te> *:5s w © 7 s a t ;t/ 1" >y h v ^ ?"e ©s*t sue^ra £^-r itt^ mx&o 

> H7 0I4. 2&^iISl$lffl*jF^9I0*tN& H8 0(4. &mH~frfrZ>M1B 

yzfX'-commM^wm^-rw^Mmx'$>(c>, mi omit, 

-fxcDmm^mwm^-rmmMx$> h i 2 0(4. sesistc*?^**^ 
tois!i»iffc#iiH©ia»caisiHiTS»tiR b ztiZT-zrjb&m-fWJimxib k> . 
1 3SI4. ^mm^t^^mmmEKD^m^m^mzm^mx^mL^n 

O3HratB*^-natl«fic0"C**3s HI 50(4, *^i:^5ADSL^ 

it© try hmb^x&Tjkirmnmx&r), mi 70(4. *j&mz.frfrzmist 

©fcfy hf(I9iifT£^TI£^0T£>D> Hi 80(4. *f|HJ{C*^SADSL 

ih©=f#v -< x©^£^rift B J0-e£> h 2 0 0(4. &&B&fBi.<DT& / * x 

©#^£^Tt& H J0"e£> 9> H2 10(4, ADS LiMSOSf 
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1 6 

t6fdfiJcS"C* 0. ^22i 14. ADS L ^M^gO^ff Mfl€-^-f MtEff 
^2 30(4. F E X T jSBfc 4 O'N E X TUFI 1 1" 7 h v y t 

tRQ%T&&ib&tf9f&l&7frto fctZif. IMM (2. 5ms) ^ TO^ 

*J4\ 312 5I2©0JI&B, lJHJWi*) Klifc"? hv?rA©4 S/^tfOUB* 
(f£&V- hkb p s) x.( 1 1^2. 5ms) 
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1 7 

= 0£9tU-fO x Ge3IB#Fb1) / GSSCInverse Synch 

Symbol) . SSCSynch Symbol)!^ <) ) 
=64kbpsx85ms/340 
= 1 6 fcf ? h 

= (lDMT-»#;i/Ot"7 hifc) x (l OfUCDDMT^^VlO / ( 3 *> 

=16x10/3 
= 53. 33 

= (t*y h v y •/ A CD h" >y VWO x (3 - (1DMT'>>*VU 

©k"? MBO x (l OfflCDDMT->>'-K;U) 
=54X3-16X10 
20 =2t"-yh 

25 • itftiiMI^K (®Mli->>*VH^8 3CD<i:£) 

( 1 '>>^;KO^FlH) 
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1 8 



10 



15 



20 



= h*&$:) / (fEitU-h) - ( -> > #^«) x (l S/> 

= 9xi.6 0 / 6 4 kbps- 8 3 x (0. 2 5msx2 7'2/2 7 6) 
= 2. 0507 2ms 

bs) o C ®§teMT©S3£B¥IBlii5&2 5 0cD#JT-fi-> >*f;U*^- 1 .5 2©t§S 
■ £ffiI5£B£lffl («£ffi(±">>*VI,§-^l 5 2<Dt£) 

= 1 5 3X0. 25msX272/276-l 5X1 6 0/6 4 kbps 
= 0. 1 9565ms 

5fcJ6i:-eo^<-;77^i:J:0t7-by ht5o :ot7i?^M (0. 1 
9 5 6 5 ms) £^i^«ft©Stifc:7 - U xg&SB (D FT) ®®WC^§ 
1 •> > jJOM$|B! (0. 24637ms) it 0. 44203ms tf&m 

oT. feiHU'- 64kbps amSffiBSIB! ( 2 . 0 5 0 7 2m 

s ) fc£*ra®B#|BI (0. 44203ms) &<&t>Htz 2. 49275ms ^ 



25 



©il(t^fii:l^^(^2 1 HKLfcttS 4 7. 4 8 Ttr-5 



tzibiz^ 1 JUJ8#©£g— 7 s - * £ 1 mmfoO'r- 9xkm\-& LtzMffl itz 
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1 9 

1H»3 (2. 5ms)^ -ft£p*> 1 Of@©DMT->>*Vt/# (b 
- h=>>^- hit!) eD-r-^tfy h-7>y7°A Cr - ? &HfflffiiZ A >0 W Z is y 

1 0 f > jtOUSHi (U- ha hSO «k-5nEt" v httf^TClU (IS 

SCInverse Synch Symbol) „ SSCSynch Symbol)B£<) „ ttz, t"y hv-^BT 

mtz-r&mttfrZo 

• (t'y h^^7*A©t"^ hiS:) X3 + (t>h7?rBOt"y hft) x7^ 
(eaiu- hkbp s) x (1SSS2. 5ms) 

T{i_ti£© «k 9 h U > TTBIHKfff- o S /NitdS^ ^T&a6 £ ft* A D 
SLfeiiifSOfeitnjfi-r-^U- h^6 4 kb p s ©*§£-© ti' ^ hitf^T©ff- 
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2 0 

= (f£@lU-h) x (feitBfK) / (ISSOnverse Synch 
Symbol) . SSCSynch SymboDBfcO ) 

=64kbpsx85ms/340 

= 1 6t*7h 

= ( (lDMTi/>*;KOh"«; hgfc) x (l 0fiODMT'»W - 

= (16X1 0-2x7) / 3 
10 =48.67 

• 1 0 ->>*Vt/ (u- b3>/<-^'t) JiMft© l ofSOh'y Fv-^BO^; 

15 v hWO x (7i/>^VU^) - (lDMT^>^Ot'7 hifc) x (1 0 

=49x3+2x7-16x10 
= 1 \£y h 

20 ) o 

-( 1 ->>^VUCDB#K) 

= (fett^t" 7 MS») / a=2IU-h) - C'>>^#*) x (l i/y 

25 #;U©B#K) 

= (1 60x8 + 49x3)/64kbps-83x (0. 25msx272 

/I 7 6) 
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2 1 

= 1. 84759ms 

• ^^1@^Pb1 ' (MMmit y y l 5 2 cd t £ ) 

= 1 53x0. 25msx272/276 - (1 5x1 60+1 x 2) /6 

4kbps 
= 0. 1 6440ms 

S/ca6C-e©^/<y 7r^CJ:05i"7-fey hf^o C©^7-fc? ^ ( 0 . 1 
6 4 4 0ms) tgffSHl^OKSife^-yxggSiaj (DFT) OffllllT^S 
1 > tfVUBf Pal (0. 24637ms) t^*?i±fc0. 4 1 0 7 7ms*<SlS 

Hot, iEaiU- 64kbps auraPSRI! ( 1 . 8 4 7 5 9m 

s ) t&fgSWQJBl. ( 0 . 4 1 0 7 7ms) &&t>1tti 2. 25836ms ^sl 
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2 2 



10 



15 



20 



25 



hfij© 1 JS»!#©-r-**fc:y h^-y7°A©3 > ( :: « 5 25 T S J: -5 
K U k~ hv 7 ^A^ 4 i/>#fr&t < *&fi*fcJ© 3 -> >^VKCf$^ *g5© 

U-h=j>y<-MiJCDl 0 S/^sjOUB©^-* (#9. #2 9) ^U-h3^< 
- hSfcO S S/^jJ-OI/B (#2. #2 3) CM-f -SfctodttU U-bav^-h 
IJFCDl O^V^BOSa^ h*&© 3 f > jJOI/ B ©*& ©SI 

© tfo» I i F E X T IS Iffl u: I* 4 o© :/ # A t) $J £ ("*■#*>"&::©£#© 



h v ? :/A# 4 ^ >^;US>a#^-©il^K^#Tsn{ift^1fifc3c#^tls 



hv^^A©^-->>^;Kcfgf)^^^c h K&© l •>> 

1 asa^t-? h^^7*A^4 i/>^;ufes«^©iisiii^ia^Bci?i"*t>©T*?) 

&5-r-*2Hf8BlliJ C/itiLti. ±j£©FEXTKBIi::*BMO tc&^T, -r-* 
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2 3- 



15 A3 J: -5 ts: b y h *J t> U * fc. h" 7 hv77"A©3 > tfOt/g Cf- * 

£b'y bvy^A 4 irnf-fco 

25 • (t'y h7- ; zfA 3 {Cl2#£ft£-r-;?©b"-y MSc) x 3 k 

OxMls- h k b p s) x ( 1 Mffl2. 5ms) 
• (t*7 h7«^A4i:ie^Sn5f-^Oh"»; HJS) x4^ 



WO 00/27061 PCT/JP99/02612 

2 4 

(fSitU- bk b p s) x (ljg£8 2. 5ms) 

fcj£S§£><ra3l*rf Bf*- 9 V - h^64kbps OWfy h*J9 i§T©if-#0tJ 

• 1 DMT*>>rfOUDt:-.y hSc ( h = h Htf> 
= (fSgb-h) x <£a£B$|HJ) / (£->>'-K;MK (ISSCInverse Synch 

Symbol) , SSCSynch SymboD^O ) 
= 6 4 kb p s x 8 5ms/3 4 0 
= 1 6 h 

= ( 1 DMT^>«H^©t*^ hffiO x ( 1 0fflODMT-»^) / ( 3 *> 

=1 6x1 0/3 
= 5 3. 3 3 

- (lDMT-»^HOh> hjtt) x (1 Of@©DMTf>>tfU/) 
= 54x3-1 6X1 0 

= ( 1 DMT*>>sK;U©t"y h£fc) x (l 0flODMTi/>^)/(4'> 

y 

=16X1 0/4 
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2 5 

• hf-y h V y 7* A 4 •> > -t';b© y ; - t" 7 h 

MHO 
=54-40 
= 1 4 t£ b 

) o 

• iiftS^Bf Pel (jftSffi li -> > 2 0 5 CO t £ ) 

( i ->>#;K£>B#fyi) 

=2 lxl 60/64kbps-20 5xo. 2 5ms x2 7 2/2 7 6 
= 1. 99275 ms 

1 5 2CDt^ft^:tnC'5o 

• gimmm *m cmwMit -> > 1 5 2 © t § ) 

=153X0. 25msX272/276-l 5xl 60/64kbps 
= 0. 1 9 5 6 5ms 

9 5 6 5ms) fc£^«F*®S8tfe:7-- U xggftgp (DFT) (D&mmMT*&2> 
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2 6 

1 i^y^-Jim^ (0. 24 637ms) b&'&t>1ttz 0. 44203ms tfi&m 

i£r>T, Yifi 6 4 k b p s ©*£\ &f*3S§B#ia C 1 . 9 9 2 7 5m 

s ) b^WMW^m (0. 44203ms) %&t>-£tz 2. 43478ms ij<2k 

%m&wft<nttMW&Q5ittiz>o zn\t, fazj&ibtz&fems&tm (2. o 

5 0 7 2ms). $m gmm& ( 0 . 44203ms). ^f&m^gft©*^ 
3^BfF B l (2. 49275ms) tJfcSSLT. I®^»i&nt^5: t*< 

D^Tii. aBS©ii<ffSiiSt^{w^2 1 MfC&tj-S h n 4 7> 4 

8T"^t-5o 

tckJUZ* I mm (2. 5ms) -r^t)^ 1 0<B©DMT*>>sK^ (U 
^;U) 0 3^>W+b"7h-7y^B (*£x-*2lfI8if§I) © 7 *> > 

4 > # ;UK < 1 omcDDMTisytfJlfr ( U- h hfj) ©"5 s - 

^*k*«/h-79^B0 6'» <iOt,#(::K# fcf y Fv 7 ~?A® 4 > #>UZ 
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2 7 

5 -Tttib b'V h v >y :/ A *> «t tf b* y h7 ? rBOt> M&J^ OTO^M^ 

OSatb- hkbp s) x ( 1SII2. 5ms) 
10 • (t" 7 b7 7^A4i:l2^^n^f-^®h'7 hK) X4 + 

(eaiu- hkbp s) x ( l J3JH2. 5ms) 

*1m?D a 

• &WMW%m (MWMlt i/ > jJOI/*^ 2 0 5 © t £ ) 

20 (1 ->>rfOK©B*IRI) 

= cfsai-rsb"^ uga) / ceaiu- jo - c > tfous-^o x ( 1 

= (1 60X20 + 2 + 4 9x3)/64kbps-205x (0. 25ms 
X 2 7 2/2 7 6) 
25 =1. 82088ms 
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2 8 

• gfiiisi w ammmt ^ > 1 5 2 0 1 # ) 

5 = (t/>^;t/#-^+ 1) x (1 S/>?K;Ulf|ffl) - (fcm-?Z\fv h») / 

= 1 53X0. 25msx272/276- (1 5x1 6 0 + 2) /6 4 

k b p s 
= 0. 1 6 4 4 0ms 

10 zcD^mmrom^z^io u— Y^y<- Y-'ikOT-ffriktyfi^^oizir 

6 4 4 0ms) igff^gftOgt&^-'J^&gtf (DFT) ®Vm&mv&Z> 
1 ~> ytfJimril (0. 24637ms) t 0 . 4 1 0 7 7ms T^fi 

15 ^n>T. -eitb- h^6 4 kb p s cd^, igffl-gMB#P^ ( 1 . 8 2 0 8 8m 

s) t^mmm^ (0. 4 I 0 7 7ms) £-£fc>-tf:/c 2 . 2 3 1 6 5 m s 

4 7 5 9ms). Sftaigl^ffl ( 0. 4 1 0 7 7ms), aiMfiSaSW©** 
iiMBtK ( 2. 2 5 8 3 6ms) tift&UT, S3iB3fWJflI*- btlT^Z d 

20 #J^*q 

19 _hj£©F EXTIEfBllIfflS) fc^tf 1 ^^©-r-^gftOT^ 
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2 9 

ADS Lfci£&©fci£°Tii£^-* b-h^ 64kbps ©%£<ro(^TIftBj3 t/c 

10 try h^it-5^^(CbTV^7 l ca6feit»^<nCoTU^-?o fct>t{i\ 6 4 
kbp sCDx-^U- b-C^^COi/y^JU^y h-Vy^I^fct^ fcfy hv 

54t"<^xi 2 6 (HyperFrameW© t" y hT-^AOft) /8 5 ms 

= 8 0 k b p s 

©x-^fcit^ft^ADS Lfci£i& 1 3 (31 2 OH) (Cj&SffcttSo 

£©**J8 0kbps ^T^CD^x&ncit^-r-^tS 6 4 k b p st 

20 hZ>OX\ 

8 0kbps-64kbps=l 6kbps 

hv-^Att 4 4 tfy hTftSOr^ 
25 4 4 h"yFxi 26 (HyperFrameft© ti v hv^^ACDiS:) /85ms 

= 6 5 k b p s 
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3 0 

6 5kbps-64kbps = l kbps 

ADSL ifljgf^ bADSL 4»*flISia^x- * zmm-t zm^oxtrnft t 

t£ 5 A D S L M tf^B (^2 11) "C«. v;^U-^ hn- 

-U— 7*4 6^S^^ U—^K-r— 7 r (Interleaved Data Bu 
ffer) SfrtiW >^-»;-^4 6^SM^7 7 X hf-M7 7 

t (Fast Data Buffer) igSSTfc£o -1* U - 'f&fr? 4 U -7* K-r* 
-^-;7 7 JSK O^-^SS *^ < # & o *>\ Sfffl fc<E*ADSL Sro;fc#Jg 
it (12 21) n*Jl^T4>^tw2o©iSK^#«E-r*o dCDck -5 ftfti&C «£ 9 

12> ml3(£Reserved for future use £: £ nr t> 6 fr\ #"36*JT{±S& 1 3H 
ml2= 0Otl7 7 X h7=-;$"<«y ^rSKIiiilif*- KT&S 
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3 1 

ml2= 1 (Dtgy tX hf-^-; 7 7 aK(iiSi£SI35£*- Ftjll 

ml3= OOii-fy^-'i-^ Ff-^<y 7 7%8&i*Mft*- 

ml3= lOtl'f 'J -7* K.-r-*'*? 7 T&ISIi<g;&£jI3!§^- KT&LH 

tztz.\& fcmmm<D&w$:~c%z>tdii'j?te< ifc^t^of-^ (mi© 

ii^ctO^x-^fStb- h£fi^"f SJ;?^ hf 5 -* (£2©-? 

^TRIBt^o mi 4EliADSL©fid^B©aHt^CD«fiR*ia«Bfi<7ti:^ty!:« 

^«t6«fi5cBi-e**o mi 4ic^^ 6 iii7 7^hf-^<7 7 7 iss/ 

^>^-'J-7*Kf-^7 7 7 M£§©ag§^iR. «fc CJHSeSlilJi t - K/il 

ire- k©*- Kawi^^jffli-riisisaiajs*- F»¥irc£><5o mi 5®<c 

&l^T. 1 6 Hi77Xbf-^' ! 'y7 7A>3'- , J-7'Kf-^7770 

feasant <E<saiii& : &- Kca^^sosi-rsfifeais^- K®K»^Bre* o 

, 1 6 2(i?n^b#IIl©l^flitg:K-eg:«U^n^T--7VU-t;$>§o 
_bi!!©i;o(C, ADSLfflti 5 (Cfel^T, f^f-^^7 7 ^ hf-^ 

£t% ?U^b¥liirml2= U ml3=0i:Urmi 3iC^ 

t J: 7 ^f-7';b^AD S LSf Ml 1 GizmmirZo z<DWRVc&m~*i^ 

TADSL»*fli6f 1 6"CI±2l(&Sn/if— ^©rt^r— 6 2 (m 

1 5H) (rE8fe&tt<5o 
o^:ADSL^iStl 5(Cfc^T. f&feitil®^- KSW£®:6 1 (m 1 

-f>3'- 1 J-7'Kf-^^7 7 7 SKTeai-T £ <fc ? Mfiilt" So * L-T, 
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3 2 

h-r— 9 <) y 9 >) ?y ?y ~y << ^ ^ v 9 4 3 ^ yy')i • 7 — 

Kx7-3U?'^a >4 5. -f>^- l J-7'4 G^MBLT^— h3^<-3'4 
8fCfcii-f So 

(^2©x-iO fc©k"y hBE#3W*«>S>*V -E"©®. -en-eft©?*-*** 
h>^-*'J >?"'4 9T^fi£ft. T"^o7*:/n--fey->>$r. D/A3 
5 3|5*gfiU ADSLfSSISSl 3 ^ITAD S L^»J^fi 1 6 Kfcj&S 

SI Bd&^T. eeSIS^*- 6 Hi, fiJflSfb^moBRliaUB"* 

n^^^SDfeb/cx-7Vl/ 1 6 2 (Hi 50) £#MbT. 7 
* h 5 s - 9 v 7 t 4y9-*v hf-^^>^-'J-7'Ff-^^ 

h a 1 4 9 Cfci£-f &o 

C :t\ ffieaial®*- KflJffl^K 1 6 Hi. ml2= 1 . ml3= OVftZZb 

a> t^f- * ^fl^saiaai*- kt-> > * - * ? b * ^m.n^ - k-c 

b- b^y<-9 1 4 8, 1 4 9 £#J$I b> h = 1 4 

8. i 4 9 ii ; o$fjic^ o t-eti^nof - ^ ^1 btfeSt 5 8 

yj^xy ho-;i/ 1 5 5 U -f> * — ^ v b-r-^Ko^TtefM' 

•J-^l 5 0. fXJ'^^yA »7t7- Fi7-3l/?->3> 1 5 2. 1M* 
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3 3 

1 5 5 £:ME& LTfe^-r^o 

tztfliZ, I SDNlg (^7=-^ 6 4kbps) ffl^ 1 fc-t. -O*-* 
y hT^-trX 1 # (Jy?-*v — 9 5 1 2kbps) <DW¥SLWf^k\^ 

■5 — «ssai*ai3e u ^ h jc^§> t^f-^ 6 4kbps ^fifssigsg* 

-Y hT 2 -^ 5 1 2kbps *it*- KTi/>^t"y 

M/-«> rOTI (Cft o tz S /NitfCSo'l ^T&£> £>nfc F E X TKIHJKflfc t) 
#&S*t:>y hiSCTiM 8 0 t"y K NEXTKH(CKO#***t"y h^O t" 
^h-e©^ |fFlOf-^6 4kbps (ft ISDNt^l^) ^7 

-*5 1 2kbps (fctx.ll HT?-tr* 1&) €-r>^-'J- 

•To 



WO 00/27061 



PCT/JP99/02612 



3 4 

= «S3lU-h) x / (£is>#J\sWL (ISSOnverse Synch 

Symbol) . SSCSynch Symbol )&<) ) 
= 6 4 k b p s x 8 5m s/3 4 0 
= 1 6 fc"? h 

1 0-»^W7 7 ^hf-^^y7Tll§fflnB^f-^5:> FE 

l jgJBJCfc" K^^A* 1 3 o&^gfr&cDfcr ? hvy^fy hv y 

• 1 JUKUC \iy y 3>y tffctb 
( 1 0 i/y#)\sfr(D : gw'r-?) 
= 1 6 t: ^ h x 1 0 i/>#Jl> 

= 1 6 0 fcf y b 

= (10 S/^jJOt/^O^f 1 — ^) /3 i/ytfjl 
=16 0/3 
= 53.33 

= (t" 7 h7y7*A 3TfE&^#W^-*©try h») x (3:/>*OU 

£0 - ( 1 DMT-»*VbOt*7 h») x (1 OIODMTi/^sKA) 
=54x3-16X10 
= 2 h"? h 

( t" ? hv 7 ^A4 -efe^-r ^ # ^P"f- h ft) 

= (10 S/r/tf^O^-r-*) /4 
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3 5 

=16 0/4 
= 40 

= (lA>fn'-7I/-A t f'©k*? hvy^A3©*teffias$30 + (l'W 
= ( ( (FEXTEfflKflfcO ft**:* t*V - (fcf* h7^A3-C 
7hv^A3 0ft) + (3-Jf^ft© 3#B©t"y hvy^A 3£D^ 
;l* ) + ( (FEXTEWUc]Rt>^*yct*y Mfc) - hv 

^a4tm^?-^##j^-*©i=v h») ) x (i/^<-7[/ 

- U © t" v Y v ? 7* A 4 ©£fc) 
= ((480-54) x3 0 + 2.X10) + (384-40) x96 
= 4 5 8 2 4 b"yh 

(>r > ^ - u -t* Kf-^< -;7t jSK^ffiffl-f a -f > * - * ? h 7 s - * 

= ceaiu-h) x (esu^ra) 

=512x85 
= 43520 f y h 
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3 6 

|> U -zi > ^W^fto S /NitdSo'l ^&#> £tl/c F E X TEPeUC^ t> 

h^3 8 4 h"«;h, NE XTEPa^cMffaft^t:'? h»'8 tf 
7bt'*^ f^0f-i'6 4kbps ISDN^Sl^) ^7 

5 1 2 kbps (tct?L\£. -T >^-*-y hT^-trX 1 ^r-O^-'J- 

"To 

= (feaiL'-h) x (&M%fM) / G£->>^« (ISSCInverse Synch 

Symbol) . SSCSynch Symbol)^ <) ) 
= 6 4 kbp s x8 5ms/3 4 0 
= 1 6 h" 7 F 

v^B) Tfcareia-iSttt"* h@s^^9o ::.r, urate t> fv 7 

3 oft 5 Jft^O k' h 7 «; * f «; h 7 3 f?^ *fes U9A9 

( 1 0 i/ > tf^CD^x- * ) 
= 1 6fyfxi 0 
= 1 6 0 h 

( 7 •> y #)ift<D h" ?h77^B "CfeaiT £ a^jsx - * © tr v h 
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3 7 

= 8 tr ? h x 7 i/y#ji> 

= 56 h"V h 

= ( (1 0 ^^^U^cd^Ft 2 -^) 

- (N E X T EH 7 -> > tfVb^-TISre § 5 #P*f= - * © t" >y KSfc) ) 

= (1 60-56)/3 
= 3 4. 6 6 

W:^-,T, b* 7h7 y 7° A 3 T^at-T^t^x- ^©t"y h gfcfc 3 5t">y 
©■r- * * 1 JSJ&fr© F E X TElSIfc «fc O'N E X TWCizM-t Z Z tf)<~C^ 3 

(D~c\ mm&nz.&z twez&o t"? b^T/Acie^-r^tf^ h&t 

(1 0 i/ y tfJlfrO^P'T- 9) 
= 1 6 k" y h x l Qi/y sK;u 

= 1 6 0 h" 7 F 

( 6 i/y#fl,ft® t"7 >y 7*B T^T'^ * © tr y h$0 

= (NEXTEIBreJR0#<5**fc: v hi£N) x6->>40U 
= 8 tfy hx 6 
= 4 8 fcfy h 

(h"7 hV7^AT'»^^f-^Oi:7 hilt) 

= ( (l o yytfiifrcD^jZy*-?) 

- (NEXT1EFb16 yy^JX/ftvte&x^^FtT-zo^v vm ) 

= ( 1 6 0 - 4 8) /4 
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3 8 

= 28 

Uc^ot, F E X TIHPbI© •> y ^.^-ftz-b-b h v ? 7° A 4 T'fiii-r^^ 

#jSf=-*<Dt:y 2 8 f-y htt«« :ni:J;D l ffifflftcD7TX hr- 
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